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1- ^JliM ^>-g-7V ?_H^ #<M ^ oiJl, oHl aJ-= Al^^V «Jr # 
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°l*h S^-i: %^*>^, ^*HH °1 

-g-tt 4^^^ ^1*1*13 ^aj ^ n * 0 >^# # 

*d*1, ^Al^ofl oj-^- aj^^<i ^-S^ ^(direct 

sequence code division multiple access: DS/CDMA) x)^ tfo] i*| a] b| ^ 

<r4! #*l^r, *\^& ^3L7\ 2*\% ^S. ^-TVo] o}^ <^A> 

(pseudo noise: PN) t ^^H, SEth t}€- PN ^ ^ -MCstate) 

S-§- <^ «\}$* °H1 ^ 3t#^-. 

^ -^M^ Ali^ofl^ ^ol^AlBl <gjl^ ^ 

^-71 Al^-^V «-Jr 4 7>^-s>^ PN 1 >$MM ^^1^>^ PN 7fl^r# 

^3L, o}6]) n^g. Afl^ Al^^V A]^Eflo] Aj^g. *j:A o VA]^7fl 

^ =?^$\ #3^^.71^ *Vc}. 
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£ 3-i- %^*>^, ^Al^ojl oj-S. A]^-^; 0)-%-^ IfZL^ 

Al^Bflo] ^ cfol^A]E] ^A] oJo}o} tf- o]A> ^(p N) ^ 

t^l^ PN <g 71(330); ^"71 cf^ PN t^MH 271] 5] PN <1^- 41 ^*r^ ^ 
?i Hi 3^ -^3l(STTC)» ^^r^, 4i^(310)^^-Ei #^3^ dH^« 

^"71 A^Tl H^eli ^JL°ll A]^-^- W-JrSHsrH Jlf- ar y *\)o]b\ #^S> 

tt ^^-71(320); ^-71 a^t! B^e)^ ^-S.^} ^ A oM a^tV j^s}. 

€ HH^-fr ^z}- Till ^ *fl2 ^S7l (340-1, 340-2); ^ <#7] *fll ^ *f|2 

^^71 (340-1, 340-2)^1 ^ #°-5. ^4 *fil ^ ^12 

^M-(350-l, 350-2)1- i^-tb^. 

SEth ^ *r€- ^* Al^eflo^ ^ 

^ tH^AlE] #A] «^ 0. > cflolBl Jl^iiL^El ^olEll- ^A]^ ; ol<q 

5] 4f ^14 #^-(PN) <i* #71 pn 27flsl PN «!-§- ^ 

*H Al^-^V B^e^ -?-3l(STTC)» ^^Ml ^4. ol^ ; #71 c-fl o] E| 

Dflo]El Aj^-o. ^^JI, #71 Al^-Tj- H^eli -*Ml°H A o V 7] A^Tf ^-jL5r^ 

c-flolEll- zfz}- #^-5. ^ ^i^>7ll ^rf. 

£ 3<M, ^AHjofl irf= ^A] 7 1^ Al^Tl ^JL5J-71(320)tt *1 «} 

t!" «1S7V vFary cfM^ Aj^g- iL^5L^- ^TUsl^cf. o)^, ^7} 

log2# «1H ^<HH 1 a] ^i^Kparallel transition)^ -^(polar i ty)# 
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IWtt^I -^7] log 2 # -1 #/2+l PN 1* f^l 27fl^ ^-fr Jis^ 

cfl ^o]ji ) Aj- 7 j 27fl^ PN t^r zfrzj- 27fl^ ^ ^VBflM-S Jivfl^Tfl 

#£fl 7l#oH xnJ-S. cfol^AlEl A]^^ p N ^o) 7 } Nt ^(chip)ol^ 

3 f^efl 7l#ofl ^l^^^r lo g2 # *l^g- «flo> *Vcf. ^Hfl 7}^o\] 

*W Al^Bflo] ^ ary ^ l 0g2 # $T 7fl^1 ^o] 7 > M=# r 

xi og2 #) PN 1# ol-g-^M *}o] £^0_ S iL'i ^ -H- ^ 

2\ ^Al^ojl nj-^. Al^tflo. ^efl 4^ Aj^efl^ ^-o. cfl ( bandw i d th) 2J- 

^-frCdata rate)* #JLS. c] PN <1# A>-g-^r ^ slcf. 

£ 41- ^*>^, ^HH oj-s Al^V oj-g-sv if-SL&lt 

€ t^*^ ^-tl ?>^m-(410-l, 410-2, -, 410-M); ^7} 

^a] ov^m z^o^jjLEj ^Ai^ c-llol&|» pn ^fi ^SKKdespreadin 

a] $}o)b\ ^ej7](420, 430, 440); *Hr^ ^ ^^7] (420, 430, 
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440) #^£l¥ -tl^-fr AA 4t^ ^71(450-1, 450-2, 450- 

M); <#7] 4^ (450-1, 450-2, -, 450-M)S-¥-Ei AA 4 

Jr^j-^ A^Tl 4^5|-7l(460); g ^71 ^H^l* 71 7-1 ^2E* 

^Bl^SRr 7l7ltfl<3 ^Ei(470)# ^71 ^ <« #ol ( 27fl Bl 

^7M-1, %y\ 4^ ^ ^e) 71(420, 430, 440) AA-& , #7l ^ 

€ cflolBjl- 42:71(421); ^"71 42:71(421)^1 #^ofl zj-zj-^ PN t^l 

# ^11 ^SRr 4^ *f|l §^71(422-1, 422-2, 422-3); #7l 4¥^1 *fll #41 
71(422-1, 422-2, 422-3)5.^ #^£l^ 31°^* PN l^l nV-s. zj-zj- ¥3*1- 
¥ 4h^ ¥3 71(423-1, 423-2, 423-3); 3 3. ^ *IH^ ?H^M ^efl 

4^t AA^r A oM 4¥^1 ¥^1 71(423-1, 423-2 , 423-3)^-^ #^5l^ zj-zj-^ 
^S<H1 #s>^ 4^21 >Hl2 ^-^71(424-1, 424-2, 424-3, 424-4); ^ -# 7 j 4^ 
*fl2 -§-§71(424-1, 424-2, 424-3, 424-4)3.^ #^^l¥ ^^sj- ^e) 

4^ ^ el 71(425-1, 425-2, 425-3, 425-4 )# ¥ SJ^K 

J&th £r ^^1 ^AHHl rf^ Al^zl ¥^-# 41^t *1 

^tflol CfolalAlEl ^A] %3.M. Jg-Sfl Al^-Tl; Jfjr^ ^lJlt 

¥^1^, A oM o> Efll 4 z^o.^^ ^ai^ c-flolEl* 4^^1 PN 1*5. zl-zl- 

^^•^H, ^"71 Zj-Zj- «*3K>€ 4^51 PN <I# Zj-Zj-ofl 5|lol^ 711^1-21 ^Efl 4 

£ zi-z}- ^isI-jl, s&7) AA 4ssl-*>7fl ^Cf. 
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2:713. #^7>7fl €4. °1 ^IJl^ 4^71(421)* 71*]^ 7l^tfl^O.S *}t£ £ 
( down-conver t ) ^ . 

1] 

<^7H, ^Q.:i.-,iv-i^ ^ Alz|( c hip time indexHJL, yVg- PN 1^ ^o] 

o]j7 ^2: ^<=H1 ^lM-S. /Tfl^ ^^7l^ ^^^Cf. A]z}- 

SKGaussian) ^ 5.^3^ ^ 

S °l^-(path gain)^. ^7} 31^ * i l ^ 0<>U E \°<.>\ 2 = h] sLtg 4^ 

£7 °}^r°} ^€ ^IJUspread signal)^ ^-ofl t^sfl^l # 

tb^ ( £r ^Ai^ofl ol-ef, ^£ 4^* *ls 
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(branch metric)-^ Qg- ^ej-Ai 2 S. ^H^l 5*4. 

[<r*M 2] 

°H, 4>M *]■§■:?> wlE^l(Viterbi) ^-JlSI-7"!^ 7]-^- ^-8r ^ 
(accumulated metric)^: 7}%\ ^S.^ #7fl ^tf. <#7] 2# 3^5^}^ ^ 

3] 

■7=1, L «=i r=0 J i;^<{4 ""-;r- JL 

^J^S, #7l PN <g ^ ^(correlation)^ ^Mtr ^ *r7l nfl§-<H] 

*}5-sL #7) 3^ tJ-£-s] 4 ^ej #1^1^ ^ ojcf. 

4 ] 

£ ^*HH *r€- ^l^Efl^ tJ-^s)-^ Al^^V wjE-lwl(viterbi) ^S)- 

7] (460)^ ^ #^3^ ^(branch metric)^ °l-§-S}7fl €4. 4 

^a] a]^^ z}- ^a] o>EfluH) xx\?\ PN <1#S ^^(despread)€ ^ 

^<H1 thtb &<>1 ^*1H ^f-g-^cf. 
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£ 5 3? 3E 6# ^*>^, ^ ^T^m-7> 27fl^ nflo^ «-^o] ofl^ , 

£=r zj- PN ^JlI^- M-eHM ofefl PN ^-§- M-b]-^^ ^ <y( index) ^cf. °V 

y^ary ^3 G= id, c 2 , - ,q,/ 2+1 } €4i ^ *r 

M-7> €4. SEth ^*fl PN 1, 6^ 

*h z^S] ^(transitional tfl-g-sq^ 3, o r afl^ ¥ PN <£ ^ -§-^ 

^-JL-I- 7 r *]Jl ^(parallel transition)^- ^Hr ^vflcf. 

£ 7a £ £ 7b, £ 8a ^ £ 8b^r -g- ^ 3 

-g-tt cf^^^r ^^o. ^-o]^- - 01^ s.o^ 

ol^^r £2]^^ i^elJL ^^Hr 3 Si (frequency nonselective) 31^ 

eH 5)lol^(Rayieigh fading) ^r^H ^s^^r. ^1 ^r^, 

s.^^^ ^^Hi n+sf zisflH^l M-^f «J-^#^r ^^tt tfl^ 

(bandwidth)^ informat ion bit rate)# ^cf. ££*V, 

a] ofl ofl «<H4£r ^^^3:(quadrature phase shift keying: QPSK) 
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A PN °J *MW£i3-. 

i^l^S, £ 7a ^ £ 7b^r AA 5. 5^ a^tJ- A]~g-^ 

^-f, *2fl^ 7l# ^ AJaHH 11)-^ Aj^ S.^^^oll SZfJ 

^"fH frame error probabi 1 ity)-4 -SL-ff-^iKbi t error probability) 

£ 7a 9J £ 7b^ ^ $>3|i+7> ^-4 i7flsq- 27fl<a ofl, ##tr 5- 1^ 
7)^ oil *r€- ^ ^l^^l^ *]^<g ^-S.^ ^^(DS/CDMA) a]^^ 
(reference system)^ ^ ^JaHH 4€- a1^-t> -^J:^ 

^ Al^tfl (proposed system) #2] ^ J5L<3}^ ^^^cf. K=30^^ A r -g-7 r 7 r & 
^ ^efl<y ^o] (f ran ,e length)7 r 120 ^2. information bit)^l ^-?-» S.^^ 

ary(log 2 i5= 4 bits/sequence)°H , ^#*r £ 5^ a^*!: ^# A>^>^cf. 

^ *Hfe- AA 128^ 5127}- Zj-Zj- 5^, ^, ^Al^ofl 42 Aj^EflO. ^ 

Efl^ A^EJl^ 4tifl^# PN 1^ *±°)7} ^<H\+ ^-f^l^f. ^7lA^ ^ A^Efl^ S. 

S. 7a ^ S. 7b 6 \) £Al^ w>5f zj-o], M. ^Al^ofl ttf^- Aj^Eflol d 

#£r ^-OlJl oljl, ^A] o_lEfluf 7 V 27fl^ ^-f , Al^Eflo] Aj^ ^Voj 
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51 8a ^ £ 8b^r AA 51 6^ ^-<>1 ^-S^l^i^ ^ (state) ^# 1 S' 

-$-^-^•1-4 «1H £.^1- ^4* 44 M-^ifl^ £^ o.s^i , £ 8a 5 -E 8b^ 

M^o] ^AHHl tt^ Al^^- «-Jl7> Cf^ Aj-Efl nfl A^°- ^ ^ 

W ^^M^-. K=5^ *}-8-*>7> ^tt ^7} 88 «|H<£] 51 

ary°H, £ 6^ ^ a^t! «-Ji7> A>-g-sl^cf. o]^, -S- ^oil^ 
Al^^S] PN 1 ^°l^r 647]- ^cf. 

51 8a ^ 51 8b^l 51^5} H><^ 7j-o] ) «Vtgo] ^Al^ofl ttj-^. A]^> «.jr 

^ ^-B|)7> 16<3 nfl^ oj^-o] ^A] o>EflM-7> 27flol^ #0}^ <£ ^7> 5^. 

^ ^7} ^ ^HflM-7> 27fl<H ^ Al^efl^ ^ 

^ *>51 tfoj:^. 7fl S £ ^^ 7 > 7Hr<5}-tHr 34 ^SSH*! ^-0} x]Al 

* 7}A] ^Tfl 4 s ^* ^o)cf. 
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Ml 

£ ^ofl n^L^, rf^ ^ ^141 7>^1 33^1 ^^-^r A] 

« 2M: -^-7>^oi jjLjrj^. oli=.( cod i n g gain)# gjl, HL*V 

SE*L 4=-^, CDMA Al^Efl^ Al^^V B^e]i ^(STTC)l- <>]-§- 

CDMA Al^Bfl S-^ofl nV^S. p N <£S£6\]A) ^-Ol^Tfl ^ &t}. 
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I^t 1 * 1] 

334^ *l^°fl ojo^, 

oj^^ cf- o] A > ^vg-(PN) ^SRr PN 1 ^3 

(space-time trellis code: STTC)# ^^s}^ cfl°l^ 

3«Hr ^xs* 4^; 

#7l a1^-^> H^Se}^ ^-Jl<H1 nq-eh *1^?J: r-ii oi El ^ 

» iE^Rr 3^4^ Al^Efloi ^a] 
2] 

^"71 PN 1 ^3 ^#-£r #7] Al^^l- ^«fl M/2+l7flSl PN ^ 

*}^r 3* 334^ 4^^f Al^^o] 

3] 
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4] 

cflolEi Hefl^s] log2#t>lm 1 #7l *fll ^ ^12 ^ 

<y^£]^ ^ ^(parallel transition)^ ^ 51 (polar ity)# ^^rfe 7 A^ 
m±5L *?^<1 lf-3L^ ^ai ^ 

[3?3r 5] 

#71 X|^-# ^-Jr^ *V «] ^^n>r4 a> 7 ] ^ ary cfl o] ^ 

^ $4: ^-^S. Sfrfe ^j^^rl Al^^o^ ^Al ^1. 
[^T 1 * 6] 

#71 Al^^V *3L$- AV 7 ] PN -o]]^ 2711 ^ PN 1^ 

^ Al^EflO^ ^Al ^1. 
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7] 

*i3*r£ 4^^r Al^e^ofl #0^, 

4^ IttM; £ 

4^0] ^7ls-^Bl 3-4 4JLsHHr *1^?> 

^£ 

* i^Hr 33^1 ^^rl" 4f^^r ^a] 
8] 

^7>3. ^<*Hr 3 ^-E^ ^ 

9] 
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^(spread signal)*^ ^S.>H , 

3. «^7H, • re0 - 1 ---^ 1 ^ ^ ^(chip time index), jVS: PN 1^ zJ 

tl^M-^M y«i^fl ^a] cVEfli+s^ ol^-( P ath gain)-§- ^ 

1 Al^EA^ -A] 

» 

MJt 1 * 10] 

^ 5 ^rW 0 o] 4^ 7>-f A)o>(Gaussian) ^ 2-^5*3^ 

^ ^Sl^ A]^^ -A] 

^7l Tfl^ 4>7l ^ZJ-S] -A] o> Efl q. S « El #Al^ Aljr 7 |- -E-^O] 

*IH^# ^1- ^EHH, ^-g-o) 0 olJI ^.i 2 = l o] SL^ 4^ 7>-fAlo_V iffloj 

«l^5L S^S^fe S}^ *]^<g ¥-3L^ Cf^^^ A)^^£l ^Al 
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12] 

^"71 eflolEil- 4^}*r 42:71; 

#7l 4271 <q #^o]i zvzvo^ p N <t°] a-A> -g^Rr 4^M *U -g-^ 

71; 

^"71 4^ 7^11 ^^7l^Ei lHlo)Ei# PN 1^ ^ ¥ 

3*Hr 4^ ¥^7l; 

oj^-ofl uf^ ^11 o]^ 31 4^ ^-71 4^ ¥^7l 

#^s)fe ^1^1 -§-*Hir 4^ 7^12 #^7l; ^ 

A cM 4^ *fl2 ^7lS^Ei #^5)^ ^Jr* z}-z| -y^fl. *ie]*Kr 4^ 

« ^J^l" ^ff^# AliEflO} ^ 

[^^J- 13] 

*H7^H 5^1, 

^•7] a]^-t> 4^21- *1^ ^(branch metrical- 4^> 

Al^7> tilEiul(Viterbi) 4^51-71 <?] ^-i; ^ ^^<I 

^4 ^BflO] ^A] 
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14] 



4^sMtt 7>^- ^ ^(accumulated metric)^- 7>^1 ^ ^ 

-§: ^]<L5L <5}^r 33*r£ ^-SL^rt tB^^r -a] ^ . 

[^^* 15] 

<g *W| ^(correlation)*! ^M a ^% r '^ t)c '^] ^ ^o]^ 

& f^H 7RV ti^r ^1C S 2]^^ ^-Jl^ 

[3^* 16] 

^^rt A]^eflo^ ^a] wj-^oll , 

a) Hi o] Ei iis^-Ei 3Mb)* ^a]^ 

b) cf^ o]a> ^-g-(PN) <g* « a M§sRr #31; 

c) ^"71 cf^ PN I^HH 27fl^ PN 1# AjEfl^o] a]^^- -¥-Jl 
(STTC)l- ^1; 
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4^ -f-^^H M-ary #^*Kr #7j] ; ^ 

1- S.^*}^ Ol^^- ^-<§ ^J^tt 4^^T Al^EAO} ^A] 

[^T 1 * 17] 

^-71 b) #7^ #71 Al^7> ^f^2}-l- M/2+l7fl^ PN <£-g- ^«Hr £ 

* ^8-2-3. <5>^r 33^1 -"Ml^ 4^^T Al^Eflo} ^Al 

18] 

#7l c) #7^ #71 C-flojE-l dt^S^ log 2 #-l ^*Rr ^ 

$SLS. 33^1 4^^^f ^ «<HL 

19] 

#7l d) ^Tfl^r #7l PN 27fl5l PN 1^- ^*}<*l lo&tf-l «1B 

1- ^ZV ^5LSH5Rr ^ ^SLS. *}±r *]^<g ^3L&^ 
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[3^8- 20] 

*fll6%Ml 

°H1 rc}-^ z|z]- 3* ^-^sl ^ 3 3^ -f-s^ 

21] 

33^1 ^l-g-^ a]^^^ ^A] « 0 >»H ojo^, 

a ) ^ 1st ^-n A]^^V #Jl# ^i^Rr #31; 

b) #7l o>Bfli4 A A ^3-^] ^Ai^ HH&H- PN z|z| 

c) ^"71 «^a>^ 4-0} PN ^ = ^ofl 3)10]^ Tfl^s] ^ 4^- 

d) ^7} AA AA ^*Kr #31; ^ 

e) #71 AA -ilJM- ^^Wb #31 

1- 3LU-*H ^l^-^^m ¥-3L^ Al^Eflo^ -a] HT-aj. 

22] 

*1121%M1 &<>H, 

#71 e) #3)^ AS, ^(branch metric) A^\^ ^3L*}^ ^ 
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3^<1 ^-SL&Tgr t^S^ + ^ «^ . 
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[51 2] 
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IS. 4] 
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[51 5] 
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IS. 6] 
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